Background. literature concerning quality of life and physical activity relationships in younger working-age people is scarce but suggest that some quality of lifefactors depend on physical activity. Objectives. the aim of the study was to identify these relationships. Material and methods. the material included 2,691 participants (1,321 men and 1,370 women) aged 18-44 years living in wroclaw. the international Physical activity Questionnaire, Short Form (iPaQ-SF) served to assess habitual physical activity. Quality of life was determined with the world health organization Quality of life (whoQol-BreF) questionnaire. Results. the 68.5% level of physical activity among wroclaw residents proved to be sufficient in the context of the who recommendations. More than half (56.3%) of the respondents undertook at least 75 minutes of high-intensity physical activity, and 12.2% carried out moderate activity for at least 150 minutes per week. among men, the chance that they would assess their quality of life as high was 82% more in people performing at least 75 minutes of high-intensity physical activity per week than in those undertaking less physical activity. Conclusions. Most participants met the who health-promoting physical activity standards. in the group of men, statistically significant positive relationships were observed between quality of life and high-intensity physical activity. Key words: exercise, quality of life, world health organization. 
Background
civilizational progress has brought about a significant increase in work automation, the development of means of transportation and information and communication technologies, as well as other everyday life amenities, thus considerably reducing the need for humans to undertak physical effort [1] . the meta-analyses performed by hallal et al. [2] show that as many as 31.1% of adults in the world are almost completely physically inactive. among europeans, this percentage is even higher and equals 34.8%. the research by Gerovasili et al. [3] proved that 44% of Poles aged 18-64 years are physically inactive, which makes the country last but four in the whole of the european Union. Drygas et al. [4] came to a similar conclusion in their studies. they observed that 36% of Poles did not undertake almost any physical activity in their free time, 38% as part of their work, 67% when traveling from place to place.
lack of physical activity is one of the leading causes of premature deaths, owing to the high incidence of chronic non-contagious diseases. it is estimated that about 5.3 million people die worldwide every year from disorders caused by low levels of physical activity. Undertaking physical activity by people of working age is a significant problem. their engagement in physical exercises of appropriate frequency, duration and intensity can not only contribute to the prevention of diseases and maintaining good psychophysical fitness, but it can also ensure full recovery after diseases, injuries or fatigue [5] [6] [7] [8] . as a result, engagement in physical activity allows working-age individuals to successfully fulfill their social, professional, family or sexual functions, and thus it greatly affects their perceived quality of life [9] [10] [11] .
resulting from this, state public health policies focus increasingly on the promotion of preventive measures related to lifestyle improvements. this is reflected in various public health strategies aimed at the development of physical activity, primarily active leisure. Some authors indicate that it is mainly active leisure which brings the greatest health benefits [12, 13] . in fact, the first operational aim of the Polish national health Program for the years 2016-2020 [14] is the enhancement of diet and physical activity quality. implementation of the program is aimed at enhancement of longevity, reduction of health-related social inequalities and improvement of general quality of life.
Massidda et al. [15] and Maciel et al. [16] showed positive correlations between Pa (physical activity) levels and subjective quality of life, in particular in its physical domain. Similarly, omorou et al. [17] , in their studies on working-age adults, observed positive correlations between physical activity and the physical and social domains of subjective quality of life. correlations with the psychological and social domains were also found by Krzepota et al. [18] . Pucci et al. [19] analyzed the mentioned correlations with Pa at three separate intensity levels. low--intensity Pa was found to be significantly correlated with the social and environmental domains of subjective quality of life in men, as well as with the physical and environmental domains in women. respondents of both genders taking part in moderateintensity Pa assessed their quality of life as best in the physical domain, while those taking part in high-intensity Pa, in the psychological and social domains. olsson et al. [20] compared two groups of respondents: participants in a multi-week training program and the control group. after completing the training program, a statistically significant increase in subjective quality of life was found among the program participants, but not in the control group. Similar results were attained by Mansikkamaki et al. [21] , in whose study participants in Pa programs assessed their perceived health condition better in the physical domain than the control group. in the study by Macaluso et al. [22] , participants of a 12-week physical training program significantly improved their health condition and subjective quality of life in the physical and psychological domains.
So far, however, there have been few studies regarding healthy people in younger working age. their analysis allows one to presume that some aspects of the quality of life are assessed better by physically active individuals than by physically inactive people. nevertheless, this applies only to those with an adequately high level of physical activity [23] .
Objectives
in this context, the purpose of the paper is to identify the relationships between quality of life and physical activity in younger working-age people.
Material and methods

Study design
the research process included: determination of the research problem, selection of methods, techniques and research tools, selection of the research sample, conducting research, analysis of test results and presentation of research results. Participants the sample selection was random using a three-level stratification. First, using a random number table, ten residential areas were selected from all alphabetically ordered wroclaw areas. next, three streets from each selected residential area were chosen, whose residents were asked to fill in the questionnaires. the number of respondents from particular residential areas was proportionate to the number of residents of these areas.
Variables and data sources
the international Physical activity Questionnaire, Short Form (iPaQ-SF) was used to assess habitual physical activity [24] . Physical activity was determined in accordance with the world health organization (who) recommendations. on the basis of the recommendations, the individuals were divided into the following groups [25]:
1) people who met the first who criterion (Yes i), i.e. those who undertook at least 75 minutes of high-intensity physical activity per week; 2) people who met the second who criterion (Yes ii), i.e.
those who undertook at least 150 minutes of moderate-intensity physical activity per week; 3) people not meeting the who criteria (no), i.e. those who undertook physical activity for less than 150 minutes (moderate intensity) or 75 minutes (high intensity). Quality of life was assessed with the world health organization Quality of life (whoQol-BreF) questionnaire [26] .
Ethical issue
the research project received a positive opinion from the commission of Bioethics of the University School of Physical education in wroclaw.
Study size the minimal sample size (n) representative of younger working-age wroclaw residents was calculated using the following formula:
where: N -number of wroclaw residents on December 31, 2013, p -fraction of younger working-age wroclaw residents on December 31, 2013, q -constant calculated as 1 -p, e -expected estimation error of p (e = 1.5%), u α = 0.05 -confidence interval 1 -α (u α = 0.05 = 1.96).
Quantitative variables and statistical analyses
the quality of life indicator was expressed on a nominal scale. the results obtained on a point scale (1-5 points) were converted into a sten scale (1-10 stens); the following formula was applied:
where: S -input variable values after transformation, Z -input variable values after standardization into mean and standard deviation for the research sample.
on the basis of the sten scale results, groups of different quality of life self-assessment were distinguished. in the evaluation of quality of life, the following boundary values were assumed: < 6 stens (low), 6 stens (average), > 6 stens (high).
Multinomial logistic regression served to estimate the relationships of quality of life and physical activity. Statistical conclusions were drawn with a significance level of α < 0.05.
Results
Participants the study was conducted among 2,691 people (1,321 males and 1,370 females) aged 18-44 years.
Descriptive data
taking into account the age of the respondents, people aged 25-34 years (44.2%) formed the largest group. individuals aged 35-44 years accounted for 32.8%, and those aged 18-24 for 23% of all the participants. a total of 41.8% of the respondents had secondary education, 33.1% -primary, junior high and basic vocational education, and 25.1% -higher education. the majority of the participants were white-collar workers (26.3%) or blue-collar workers (25.6%). the remaining groups included pupils and students (23.1%), entrepreneurs (14.7%) and the unemployed and housekeeping (10.3%). Most of the respondents (56.3%) were single, the remaining 43.7% were married. among the studied wroclaw residents, the majority had an average monthly gross household income of above 2,000 Pln (27.2%) per person or 1,001-1,500 Pln (25.4%) per person. the average monthly gross income per capita in 22.1% of the respondents' households equaled 501-1,000 Pln, in 19.6% -1,501-2,000 Pln, and in 5.7% -below 500 Pln. More than half (52%) of the participants assessed their quality of life as average, 29.5% as low, and 18.5% as high (table 1) .
Outcome data the 68.5% physical activity level among the participants was sufficient in the context of who recommendations. More than half (56.3%) of the respondents performed high-intensity activity for at least 75 minutes per week, and 12.2% performed moderate-intensity activity for at least 150 minutes. almost every
third individual (31.5%) did not meet the who standards. the recommendations were more often fulfilled by males (71.8%) than females (65.3%). the first criterion was met by 62.4% of males and 50.3% of females, and the second one by 9.4% of males and 15.0% of females (table 2) .
Main results and other analyses
among males, the chance that they would assess their quality of life as average, and not low, was 56% more in people who Yes i -at least 75 minutes of high-intensity physical activity per week; Yes ii -at least 150 minutes of moderate-intensity physical activity per week; no -physical activity below who recommendations. β -assessment value of model parameters; s -asymptotic standard error β; wald χ 2 -parameter significance; p -wald χ 2 probability value; or -odds ratio; ci -confidence interval; aQol -average quality of life; hQol -high quality of life; lQol -low quality of life; yes i -at least 75 minutes of high-intensity physical activity per week; yes ii -at least 150 minutes of moderate-intensity physical activity per week; no -physical activity below who recommendations. met the first who criterion than in those not meeting any standards. the chance that the respondents would rate their quality of life as high, and not low, was 82% more in people performing high-intensity activity for at least 75 minutes per week than in those who undertook an insufficient amount of physical activity. no significant relationships were noted between quality of life and moderate-intensity activity (table 3) .
the relationships of quality of life and physical activity in females were statistically insignificant (table 4) .
Discussion
Key results
the study results indicate that there are relationships between the quality of life and physical activity in people aged 18--44 years. the probability of the average versus low and of high versus low self-assessment of the overall quality of life among the surveyed wroclaw residents was highest in people who met the who health-promoting physical activity standards. however, it should be emphasized that the identified relationships were only noted in the group of males and with respect to high--intensity physical activity.
Limitations of the study a limitation of the paper is the reduced spatial scope of the research, referring to one city only. Future research should be extended to cover the whole of Poland and other central european countries. the use of the short form of iPaQ is also a drawback. For further studies, it is therefore postulated to apply tools allowing to measure physical activity in various areas of life, i.e. in free time, while relocating and when fulfilling professional and household duties. in fact, Kim et al. [27] demonstrated that the direction and strength of the relationships with the quality of life could differ in each of these cases. the joint analysis of the whole group of younger working-age wroclaw residents constitutes another limitation of the article. it is recommended for future research to analyze the impact of physical effort on the quality of life in groups selected with the consideration of such factors as age or health status.
Interpretation
Positive relationships between the overall quality of life and the volume of performed physical activity were also observed by anokye et al. [28] , Brodáni et al. [29] , rosenkranz et al. [30] and Kolt et al. [31] . in the studies by ramirez-campillo et al. [32] , individuals with a high level of physical activity were characterized by higher self-assessment of quality of life as compared with the control group with significantly lower physical activity.
the results presented in this paper also remain in line with earlier papers analyzing the relationships between particular areas of the quality of life and physical activity. For example, a higher self-assessment of the quality of life in the somatic domain among more physically active people was noted by Krzepota et al. [18] and ramirez-campillo et al. [32] . chai et al. [23] observed positive relationships between quality of life in the psychological domain and the level of physical activity. in turn, higher levels of physical activity in respondents who better assessed their quality of life in the social domain were reflected by Guimarães and Baptista [33] , and with reference to the environmental domain -by Santos et al. [34] .
Da Silva et al. [35] and zaenker et al. [36] proved that only systematic high-intensity physical effort had a beneficial effect on the quality of life. this is probably due to the fact that it was total weekly physical activity that was considered in the research. Presumably, some of the people performing moderate physical activity may have met the who recommendations by fulfilling their professional and household duties or by relocating. the wroclaw residents who undertook high-intensity physical effort probably did it as part of organized physical activities. the beneficial effects of physical activity associated with exercise on the quality of life has already been documented in literature [32] .
the role of gender in the development of the relationships between quality of life and physical activity in working-age people is still not fully explained. although huang-tz et al. [37] also obtained these relationships only in surveyed males, Guimarães and Baptista [33] showed that performing physical activity of moderate intensity for 60 minutes improved the quality of life in females. however, these females were older than those surveyed in wroclaw, as their age ranged between 45 and 59 years. in our previous paper, concerning people aged 55-64 years [38] , the self-assessment of the quality of life also improved with the respondents' level of physical activity, regardless of their gender.
Generalizability
the obtained results also entitle the authors to recommend actions aimed at increasing physical activity among the younger working-age population. Such actions should be taken both by the people themselves and by organizations and socio-economic policy entities. a sufficiently high volume of physical activity and its high intensity may contribute to improving people's quality of life, especially in males.
Conclusions
1) Most participants met the who health-promoting physical activity standards. 2) among males, statistically significant positive relationships were observed between quality of life and high-intensity physical activity. 3) Physical activity should be an important element of preventive care and should be recommended to patients by doctors and nurses.
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